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Abstract

This research studied the relationship between
hypothesized predictors of quality performance and a readily
available performance indicator, the Oregon Productivity
Matrix Score. The authors attempted to develop a formula
for predicting quality performance, the Quality Quotient, as
well as testing the discriminability of the predictors.

To gather information, a survey deveioped specifically
for this research was sent to each of the five Air Force Air
Logistics Centers. The data were analyzed primarily using
multiple regression analysis and discriminant analvsis. The
results of these analyses highlighted the ability of
specific predictors for both prediction and discrimination
using the Oregon Productivity score (standardized as a
Z-score) as a dependent variable.

In addition to providing strong predictive ability,
two of the regression formula beta coefficients surprised
the researchers by having a negative effect on the dependent
variable (although stated to have a positive effect by
quality experts). Survey participants who were members of
the top performing organizations believed that their
organizations’ data collection systems were more complicated
than necesssary, and that statistical technigues should only

be used by experts in the Quality field.
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THE QUALITY QUOTIENT:

A TOOL FOR MEASURING ORGANIZATIONAL QUALITY PERFORMANCE

1. INTRODUCTION

Overview

Quality is now touted as the decisive element of
business strategy-—-the key to regaining American competitive
advantage (Deming,1986:ix-xi; Feigenbaum, 193833:xxi;
Harrington, 1987:viii; House Republican Research Committee,
1988:1; Pfau, 1989:17-21; Render & Ralston, 1984:24-32).
Both corporate and government agencies are implementing
Total Quality Management (TQM) programs in an attempt to
improve productivity and ensure survival in a new economic
age of global competition (Scherkenbach, 1988:16-17:. Kkearns,
1988,17-18). These TQM programs are derived from a new
philosophy which require a revolution in awerican management
techniques (Render & Ralston, 1984:24-33; Feigenbaum,
1982:828). This paper is an attempt to identify the major

characteristics of this "revolution" (wunai cunanges wmust take
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place, according to the experts); to determine which of
these characteristics are present in organizations with

varying levels of quality performance; and to develop a




measurement model, the Quality uotient, for determining the
progress an organization is making toward implementing the
new philosophy.

Chapter One will provide a general background on rhe
emerging quality revolution in the United States and will
outline some of the steps the Department of Defense and the
Air Force Logistics Command have taken toward adopting the
new quality philosophy. It will also discuss some of the
reasons a measurement model is needed and define the general

categories which will be used in the Quality Quotiont.

Background

The old management techniques will no longer work;
management philosophy must change to reflect the new
demands of a new economic age (Scherkenbach, 1988:16-17).

The Need for a Revolution. The past successes ot

managers in this country were largely the result ot
productivity gains brought about during the previous
revolution--the industrial revolution. When resources are
generally scarce, as in the post World War Il era. Kendrick
reports, interest in productivity peaks. Productivity
generally refers to an increase in the "ratio of outpuis to
any or all inputs” (Kendrick, 1961:6) or producing more
(quantity) with fewer resources. During the post World War
Il years, supplies of finished goods were scarce and
productivity advances were regarded as a way of "mitigating

the inflationary tendencies arising from the generally
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buoyvant demand situation" (Kendrick, 1961:5), If

proport. .aately more products could be produced using
preportionately fewer resources, the increased demand could
be met without increases in price. In fact, the entire
industriail revclution was based on achieving these improved
input/output ratios--through economies of scale (Eullman,
1980).

In The Improvement of Productivity - Myth and
Realities, Eullman claims managers are still depending on
economies of scale to increase productivity becanse it
worked so well in the past. He attributes the decline in
productivity improvement in the United States (and manv
other industrial economies) to the fact that economies of
scale have, for the most part, already been achieved.
Further economies will provide improvement only at a
decreasing rate. Radical productivity improvement, he
concludes, can now only come from an innovation philosophy
rather than an etficiency philosophy.

Managers and workers have also been conditioned to
believe, through what Ouchi refers to as “superstitions
learning™, that the efficiency techniques used so
snccessfully during the industrial revolution will alwavs
work., Recognizing the need for change is difficult unier
these conditions (Ouchi, 1984:4), At the Ford Motor
Company, ploneer in mass prceduction, Scherkenbach emphasizes

that TQM must bhe thought of as the next revolution not




another "return to basics" approach. The new economic aye
of global competition requires a new set of management
techniques—-a revolution in the way managers think about
their responsibilities and their organizations. The
institutionalization of innovation and continuous
improvement, rather than efficient use of mass production,
will form the basis for success in the future. The new
economic age centers around the realization that "Higher
gu_lity costs less, not more” (Scherkeanbach, 1988:17).

Convincing managers that quality can actually decrease
costs is complicated by both the short-term focus of the old
business philosophies and by the cost accounting svstems
which support them. "The short term focus is now, with
considerable justice, considered a major weakness of
American poiicy makers, both in government and in business."”
The difference between short and long term thinking, Drucker
explains, can be seen in the manager's view of planning.

The purpose of planning is not to decide "what to do
tomorrow" (a short-term manager is proud ot these plans) but
instead to de-ide "what should be done today to have a
tomorrow” (Drucker, 1983:171,68--90).

Both Drucker and Deming agree that accounting svstems
focus on the wrong things. Rather than measuring the cost
of inputs and the cost of the transformation process, Deming
ardlvocates a focus on the waste—--waste caused by poor

incoming material, late deliveries, poorly trained workers,




inadequately contrclled processec, poor customer servicz,
poor procduct design, etc. and on improvements that increase
results in these areas (Deming, 1986:121-123). Drucker
purports a focus on the ratio between efforts and results.
"No mattor how cheap or efficient an effort, it is waste,
rather than cost, if it is devoicd of results” (Drucker,
1983:69). Accounting systems which are set up t monitor
short-term profits, but not to i1dentify the waste which is
consuming higher profits, are indicative of the fact that
managers do not understand the relationship between Jquality
and profit (Deming, 1936:12!~123). The quality revolution
requires thiat managers gain on understanding of factcrs the
accounting systems have n»t trie- to measure. "Quality is,
in essence, a (new) way ~f managing" (Feigenbaum, 1983:8329).

Several experts have written extensively or the new
quality management concept. The views of two me jor, and
opposing, contributors are covered below to give the reader
some insight into the similarities and differences of
opinion on the nature of the changes required.

Deming. The successful rise ot Japanese industries
following World War Il is often attributed to Dr. W. Edwards
Deming. His work with the Japanese prompted them to name
their National quality award after him. Dr. Deming has
devoted his life study to identifying the elements required
to achieve quality, productivity and competitive position,

A brief description of his 14 points f{or effective
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management have been extracted from Out of the (risis and
are ovtlined below.

1. Create Constancy of Purpose for
Improvement of product and service. The aim (is)
to become competitive and to stay in business and
to provide jobs. Establishment of constancy of
purpose means acceptance of obligations like the
following:

a. Innovate.
b. Put resources into:
Research
Education
c. Constantly improve design of product and
service,
2. Adopt the New Philosophy. We are in a new
economic age, created by Japan. Deadly diseases
afflict the style of American management. We can

no longer tolerate commonly accepted levels of
mistakes, defects, material not suited for the job,
people on the job that do not know what the job is
and are afraid to ask, handling damages, antiquated
methods of training on the job, inadequate and
ineffective supervision, management not rooted in
the company, job hopping in management...

3. Cease Dependence on Mass Inspection.
Quality comes not from inspection, but from
improvement of the production process. Inspection,
scrap, downgrading, and rework are not corrective
action on the process.

4, End the Practice of Awarding Business on
the Basis of Price Tag Alone. Without adequate
measures of quality, business drifts to the lowest
bidder, low quality and high cost being the
inevitable result. A long-term relationship
between purchaser and supplier is necessary for
best economy.

5. Improve Constantly and Forever the System
of Production and Service. With continual
improvement, the distributions of the chief
quality characteristics of parts, materials, and
service become so narrow that specifications are
lost beyond the horizon.

6. Institute Training. Training must be
totally reconstructed. Management needs training
to learn about the company, all the way rrom
incoming material to customer. A central problem
is need for the appreciation of variation. A big
problem in training and in l!eadership in the United
States arises from ¢ flexible standard of what is
acceptable work and what is not. The standard is




too often dependent on whether the toreman is in
difficulty to meet his daily quota in terms of
numbers.

7. Adopt and Institute Leadership. The job
of management is not supervision, but leadership.
Management must work on sources of improvement, the
intent of quality of product and of service, and on
the translation of the intent into design and

actual product. Some suggestions follow:

a. Remove barriers that make it impossible
for the hourly worker to do his job with pride of
workmanship.

b. Leaders must know the work they supervise.

8. Drive out Fear. No one can put in his
best performance unless he feels secure. A common

denominator of fear in any form,anywhere, is loss
from impaired performance and padded figures.

9. Break Down the Barriers Between Staff
Areas. Teams composed of people in design,
engineering, production, and sales could contribute
to design for the future, and could accomplish
important improvements in product, service, and
quality of today, if they could work without fear

of taking risk. Teamwork is sorely needed
throughout the company.

10. Eliminate Slogans, Exhortations, and
Targets for the Work Force. The charts and posters

take no account of the fact most of the trouble
comes from the system. Exhortations and posters
generate frustration and resentment. They
advertise to the worker that management is unaware
of the barriers to pride of workmanship.

11. Eliminate Numerical! Quotas for the Work
Force. The intent of application of a work
standard is noble: predict costs; establish a
ceiling on costs. The actual effect is to double
the cost of the operation and to stifle pride of
workmansh ' p.

12. Remove Barriers that Rob People of Pride
of Workmanship. People whether in management or on
the factory floor have become, to management, a
commodity.

13. Encourage Education and Self-improvement
for Everyone. What an organization needs is not
just good people; it needs people that are
improving with education.

14, Take Action to Accomplish the
Transformation.

Crosby Philip Crosby, founder and president of the

Crosby Institute’s "Quality College", also developed 14
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points to guide managers in implementing successful quality
improvement programs. His version of the actions required
were drawn from Quality is Free.

1. Management Commitment. Discuss the need
for improvement with management people, with an
emphasis on the need for defect prevention.
Prepare a quality policy that states that each
individual is expected to "perform exactly the
requirement or cause the requirement to be
changed". Agree that quality improvement is a
practical way to profit improvement.

2. Quality Improvement Team. Bring together
representatives of each department to form the
gquality improvement team. These should be people
who can speak for their department in order to
commit that operation to action. Explain their
role--which is to cause the necessary actions to
take place in their department and in the company.

3. Quality Measurement. It is necessary to
determine the status of quality throughout the
company. Quality status is recorded to show where

improvement is possible, where corrective action is
necessary, and to document actual improvement later
on. Placing the results of measurement in highily
visible charts establishes the foundation of the
entire quality improvement program.

4, Cost of Quality Evaluation. All you really
need is enough information to show your management
that reducing the cost of quality is in fact an
opportunity to increase profits without raising
sales, buying new equipment, or hiring new people.
The first step is to put together the fully loaded
costs of (1) all efforts involved in doing work
over, including clerical work; (2) all scrap; (3)
warranty (including in-plant handling of returns);
(4) after-service warranty; (5) complaint handling;
(6) inspection and test; and (7) other costs of
error, such as engineering change notices,
purchasing change orders, etc. It is normal to
obtain only one—-third of the real costs the first
time you try it. Having the comptroller establish
the cost of quality removes any suspected bias from
the calculation. More important, a measurement of
quality management performance has been established
in the company’s system.

5. Quality Awareness. It is time now to
share with employees the measurements of what
nonquality is costing. This is done by training
supervisors to orient employees, and by providing




visible evidence of the concern for quality
improvement through communication material such as
booklets, films, and posters.

6. Corrective Action. As people are
encouraged to talk about their problems,
opportunities for correction come to light. These
problems must be brought to the supervisory
meetings at each level. Individuals soon see that

the problems brought to light are being faced and
solved on a regular basis.

7. Establish an Ad Hoc Committee for the Zero
Defects Program. Three or four members of the team
are selected to investigate the Zero Defects
concept. Zero Defects is not a motivational
program. The purpose is to communicate to all
employees the literal meaning of the words "zero
defects” and the thought that everyone should dn
things right the first time. In particular, the ad
hoc g_oup should seek out ways to match the program
to the company’'s personality.

8. Supervisor Training. A formal orientation
with all levels of management should be conducted
prior to implementation of all the steps. All

managers must understand each step well enough to
explain it to their people.

9. Zero Defects Day. The establishment of ZD
as the performance standard of the company shoulid
be done in one day. That way, everyone understands
it the same way. Making a "day" of the ZD
commitment provides an emphasis and a memory that
will be long lasting.

10. Goal Setting. During meetings with
employees each supervisor requests that they
establish the goals they would like to strive for.
Usually, there should be 30-, 60-, and 90-dayv
goals. All should be specific and capable of being
measured.

11. Error Cause Removal. Individuals are
asked to describe any problem that keeps them from
performing error free work on a simple, one page
form. This is not a suggestion system. All they
have to do is list the problem; the appropriate
functional group will develop the answer.

12. Recognition. Genuine recognition of
performance is something people really appreciate.
The prizes or awards should not be financial. They
will continue to support the program whether or not
they, as individuals, participate in the awards.

13. Quality Councils. The quality
professionals and the team chairpersons should be
brought together regularly to communicate with each
other and to determine actions necessary to




upgrade and improve the solid quality program being
installed.

14, Do It Over Again. Repetition makes the
program perpetual and, thus, "part of the
woodwork. "

These excerpts highlight the fact experts have not
adapted a single version of the steps required for
management transformation. Recognition of the need for

management change in support of TQM, however, is universal.

The DOD Response. The Department of Defense, faced

with a shrinking budget and a growing federal deficit, has
also recognized the need to change its management
techniques. DOD can no longer afford to pay for quality as
an additive--after the product is purchased. As Vice
Admiral Webber, Chief Engineer of the Navy, stated: "We want
a good product up front because we can’'t afford, financially
or operationally, to be involved with ’'fix—-it' or ’'get-well’
programs to correct problems that should have been avoided
during construction - we've had too much of that in the
past"” (Webber, 1987:41). The desire to obtain quality
products is not new, but the priority, direction, and top
level emphasis are. A "sweeping new crusade" for quality
began under Robert B. Costello, former Undersecretary of
Defense for Acquisition (Morrison, 1987:31). His TQM
program started a cultural change within the Department and
began to press for a sweeping attitude change in its major
industrial suppliers as well (Borklund, 1987:44). The DOD

TQM program began to change the focus of quality from

10




matching the end product to specifications, to a total
system of process control (Englund, 1988:11}). This
represents a drastic departure from the traditional DOD
quality methods. The emphasis of the Department of Defense
TQM program is now an overriding emphasis on quality,
reliability, maintainability and producibility as opposed to
the earlier focus on performance, program schedules, and
cost (Hafner, 1987:45).

Under TQM the task of preventing defects throughout the
manufacturing process becomes the responsibility of
management; in the past, workers were often blamed for poor
quality. DOD has now recognized the need for changes in
management approach (Morrison, 1987:32).

The relationship between quality and cost reduction is
also being recognized in the Department. There is an
increased understanding that standards and specifications
that are unduly restrictive and set forth unrealistic
requirements can increase acquisition costs and make quality
less feasible. Choosing the lowest bidder, because it
reduces acquisition costs can result in procuring a system
that fails more often and becomes more expensive to
maintain. Therefor, it becomes increasingly important to
not sacrifice quality in the name of cost savings or
competition, as better quality can save money by preventing
rework, component replacement, and repair costs (Webber,

1987:42).
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The AFLC Approach. General Alfred G. Hansen, Commander

of The Air Force Logistics Command (AFLC) has made quality a
top priority for the Command. "I firmly believe the key to
the future operation and success of AFLC is quality--quality
of our people, our processes, our performance and our
products" (Hansen, 1989). AFLC’s TQM program is known as
QP4~-quality through people, process, products, and
performance. The stated objective for QP4 is to "instill
quality in our basic processes and work force to ensure
responsive and productive logistics support" (STP, 1989:1).
The focus of QP4 is to develop attitudes and systems at all
levels that promote and implement continuous improvement of
procedures, processes, products and servicee (STP, 1689:1).
AFLC employs more than 98,000 civilian and military
personnel in a wide range of blue collar and white collar
positions. AFLC is the organic industrial base of the Air
Force, and therefore many of the skills and processes used
parallel those found in the private sector. The AFLC
quality improvement program has been patterned after the
same gurus—-Deming, Crosby, Juran, Taguchi--that corporate
quality programs have been patterned after; AFLC is facing
the same quality issues, described earlier, that face altl
American companies. Some AFLC organizations have been
pursuing TQM initiatives since the early 1980s, others are

just beginning to get involved.
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Measuring Quality Performance

The management changes inherent in the quality
revolution should be monitored to determine if they have
been successfully implemented. "When an organizational
innovation is implemented, there must be some test to reveal
whether it had the expected effect or not" (Ouchi, 1981:95).
The measurement tools currently employed on a national
level, like those of our corporations, focus on short-term
eccnomic standing. The Bureau of Labor Statistics {BLS)
publishes a myriad of single~factor efficiency ratios such
as output per paid man day, direct to indirect labor, return
of investment,etc. The TQM revolution requires re—focusing
national attention from meeting short-term numerical
efficiency goals to the more complex management competencies
required for continuous improvement. Current measurement
tools do not ask the right questions; a new methodologv for
measuring corporate success is needed (Deming,
1986:20,21,99). Crosby attempted to measure the maturity of
quality programs through his Quality Management Grid
(Crosbyv, 1979: 25-40). Although this tool mav bLe useful "to
project a view of the company that all involved can accept
and a source of direction concerning what needs to be done
next" (Crosby, 1979:40), it does not measure whether the
management vision is being effectively transferred to the
work force. The Quality Quotient is an attempt to provide

one such method for managers to use in assessing their own
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success at instituting the new philosophy throughout the
organ.zation.

The word '"quality" itself means different things to
different people. To implement "Quality" on a national
level first requires a common understanding of the factcrs
to be pursued (Deming, 1986:x). Public Law 100-107, known
as the Malcolm Baldrige National Quality Improvement Act of
1987, created a national quality award for the United
States. The United States Department of Commerce was
charged with developing the evaluation criteria (measurement
factors) to be used for judging corporation’s quality
achievements. The four framework elements and seven
examination criteria they developed "are an important
adjunct of the award examinations. They not only are the
basis of assessing award applications, but also represent an
extension of the examination value system. The criteria are
particularly important in projecting the meaning of "total’
in total quality management” (Reimann, 1789:35-39). Because
this national award has become the standard by which public
and private sector organizations judge their quality
performance, the authors used the categories outlined in it
as the basic framewcocrk for the Quality Quotient.

The award criteria are divided into four framework
elements: the driver for change, the systems for
implementing change, the goal of the change, and the

measurement of progress. Each of the seven measurement
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categories corresponds to one of these framework elements.
Driver: Leadership; Systems: Information and Analysis,
Planning, Human Resource Management, and Quality Assurance;
Goal: Customer Service; and Progress: Quality Results
(Reimann, 1989:35-39). Each of the measurement categories

are defined in Chapter I1I.

Scope
This study focused on measurement of Quality

Performance in AFLC organizations manifesting various levels

of quality performance. In all, 2i AFLC work units were
included in the study. Units included procurement, material
management, distribution, and maintenance functions. AFLC

was used as the subject for this research because their TQM
program parallels the national TQM imperative, the work
force parallels the national work force, and the individual
work groups are in various stages of implementing a
consistent TQM program. '"Comparative empirical studies can
be made of the performance characteristics of a set of
organizations assumed to share the same ultimate criteria
but clearly differing in their overall success as judged by
competent observers. Using factor analysis methiods and
actual performance data to identify the sets of lower-order
performance criteria, and using trend and correlational
analysis to detect the relationships among these sets of
criteria over time, one can, in principle, draw conclusions

about the penultimate components of performance that bear




upon organizational survival or failure in that particular
line of business”" (Seashore, 1986:234),

The organizations used in this study are thought by the
authors to represent various levels of quality performance
and to fulfill the requirements for the type of analysis
suggested by Seashore. AFLC activities included in this
study are located at six major Centers throughout the
country: Oklahoma City, Oklahoma; Ogden, Utah; San Antonio,
Texas; Sacramento, California, Warner Robins, Georgia; and
Newark, Ohio.

Results of comparisons between attitudes and the
various quality performance indicators will be used to build
a predictive model of relationships among emplovee attitudes
about the elements of quality performance and the indicators
of organizational performance. The resultant model wiil be

The Quality Quotient.

Problem Statement

The implementation of quality programs is not easv, nor
is it one dimensional; it requires a cultural change--change
in the way people and processes are managed. The
effectiveness of change cannot be kanown unless it can first
be measured. A tool is needed to identify the
characteristics of successful quality performance, to
measure the success of management changes, and to identify
areas requiring management attention to ensure

continued growth.
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Specific Research Objectives

This research will attempt to enswer the following four
questions:

1. What elements contribute to organizationa! quality
development?

2. How can these elements be measured in a quantitative
manner?

3. Can attitudinal differences be found in
organizations with differing quality performance levels?

4. Can these differences pe used to predict quality
performance or to differentiate between organizations of

differing quality performance levels?

Thesis Overview

'his chapter discussed the need to identify and predict
factors which affect quality performance. Chapter II will
describe the approach and steps followed in this study.
Chapter III will review the literature of both quaiity and
organizational performence for identification of possible
quality performance predictors. Chapter IV will discuss the
data analysis performed, and Chapter V wiil present the

conclusions and recommendations for further research.
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II. Methodology

Chapter Overview

This chapter identifies the methods used to solve the
research problem. Specifically, it describes the
literature review and the survey questionnaire used to
collect data; defines the population and samples; and
discusses the statistical techniques used to analyze the

data.

Literature Review

C .

The literature review (Chapter III) was a key
component of this research’'s methodology, as it defined the
content of the survey questionnaire. The literature review
was conducted to answer the investigative question: What
factors do experts believe affect guality pertormance?

Through answering the above question, the literature
review defined the specific measurement areas to be used in
survey development and also provided source material tor
the actual survey items.

The measurement areas listed as examination
categories in the 1989 Application Guidelines for the
Malcolm Baldrige National Quaiityv Award (Department of
Commerce, 1989:18) were used as guidelines for conducting
the literature review., The mecasurement catevories are
listed and defined in this chapter as subheadings under the

main heading of Survey Instruwent.

18




Search of literature written by quality experts
sought the following information for each measurement
category:

1. Quality expert consensus that a particular variable
(predictor) is a necessary ingredient in an effective
quality program.

2. Expert definition of the predictor and its use in
promoting quality performance.

3. Attitudes or behaviors indicative of the presence and

strength of the predictor.

Survey Instrument

A survey 1nstrument was used to collect the data
needed to answer the remaiuning investigative questions.

The survey (Appendix A) was developed specifically tftor this
research and uses a seven point Likert scale.

Section I of the survey obtained demographic data;
section II obtained data about the presence and strength of
the predictors (attitudes and behaviors).

For survey development, existing surveyvs were
screened, and specific questions selected and reworded as
necessary to direct the questions at soliciting information
about quality performance. In addition to selecting items
from existing surveys, new survey items were created to
ensur2 the measurement categories were sufficient in scope
to cover the many broad areas found in both the Malcolm

Baldrige criteria and during the literature review.
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Appendix B lists the variables used in survey development,
and the appropriate survey item number(s).

Section II of the survey was divided into the same
subsections as found in the Malcolm Baldrige Award
Application Guidelines. Each section is described below
(Chamber of Commerce, 1989:19-29).

Leadership. This section tests for a clear and
visible quality value system along with a supporting
management system put in place by the senior executives to
guide all employees. It tests for senior executive support
of quality developments within the organization.

Information and Analysis. This section tests the

scope, validity, use, and management of data required to
enact a total quality system. Also, the adequacy of the
data and information to support a prevention based approcach
to quality is examined.

Strategic Quality Planning. This category examines

the inclusion of quality improvement planning into overall
business planning, primary emphasis is place on goal
setting.

Human Resource Utilization. This category examines

the efforts to develop and utilize the work force potential
for quality and to maintain an environment conducive to
full participation, continuous improvement, and personal

and organizational growth.
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Quality Assurance of Products and Services. This

section examines the approaches used for total quality
control of goods and services based primarily upon process
design and control. Also examined is the integration of
quality control with continuous quality improvement.

Quality Results. This section examines quality and

quality improvement levels as compared to expectations and
competing groups or organizations.

Customer Satisfaction. This category examines

respondents knowledge of the customer, the customer service
system and responsiveness.

After initial construction, the survey instrument was
critiqued by quality and survey experts at the Air Force
Institute of Technology and HQ Air Force Logistics Command.
This revised survey was then sent to 25 personnel at San
Antonio Air lLogistics Center (SA-ALC) for field testing.

SA-ALC personnel were selected for the field test as
a representative sample of the target populaiion. In
addition to answering the survey items, respondents were
asked to provide information on item clarity, and were
given the opportunity to critique the survey. Revisions
were made to both form and content of the surveyv as a
result of the field test.

A package containing surveys, a cover letter

guaranteeing respondents’ anonyvmity, and answer sheets were
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mailed to the office of the Director of Quality Programs
(QP) at each Air Force Air Logistics Center. Surveys were

administered and returned by QP personnel at each center.

Population

The population to be surveyed included all Air Force
Air Logistics Centers, as each have ongoing quality
programs, and each actively use the Oregon Productivity
Matrix as a measure of organizational performance (use of
the Oregon Productivity Matrix in this research is
addressed later in this methodology chapter, as well as in

Chapter I1II1).

Samples

Data was collected from 28 sample groups selected
from the Air Logistics Centers. Each Air Logistics Center
received six groups of surveys, each group containing 30
surveys (with the exception of the Aerospace Guidance and
Metrology Center which only received two groups of
surveys). The number of sample groups selected was
intentional in order to ensure the sampling distribution
was indicative of the overall population (0Ott,
1988:109~113). Groups selected to participate were
selected by their Air Logistics Center.

Thirty individuals were selected randomly from each
of the Air Logistics Center’s groups to participate in

taking the survey.
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Data Processing

Responses to all questions were read by an optical
scanner into a computer data file. Prior to reading into
the computer, answer sheets were grouped according to work
center (all answer sheets contained numerically seqguenced

identification numbers for this purpose).

Measurement

A seven point Likert scale was used to provide
ordinal data with origin as described in Business Research
Methods (Emory, 1985:88-89). Although there is some
disagreement among the research community on use of
parametric statistical tests with ordinal data (Emory.

1985:89-90), the data was treated as interval data and

analyzed using parametric statistics.

Statistical Analysis

Data analysis was performed using programs developed
fecr the Statistical Package for the Social Sciences (SPSS).
SPSS procedures were used to obtain descriptive statistics,
perform reliability analysis, factor analysis, multiple
regression analyses, discriminant analyses, one way
analyses of variance, and T-tests.

Descriptive Statistics. The mean score for each

survey item was calculated for each sample group. The sum
of the mean scores for all items in each measurement

category are the values of the independent variables
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(predictors) used in performing factor analysis, the oneway
analyses of variance, regression analysis, and discriminant
analysis.

Factor Analysis. A separate factor analysis was

performed for each section of the questionnaire to group
questionnaire items into their underlying principal
components. Principal axis factoring, the default SPSS
method (SPSS Inc., 1983:650), was used. For each initial
factor analysis the lowest communality accepted was .40.
All items not meeting the minimum communality value were
treated as individual! factors and removed from the factor
analysis. Remaining questionnaire items were again
analyzed in the factor analysis. The highest factor
loading for an item was used to include it into a given
factor.

Reliabilitvy Analysis. Reliability analysis (SPSS.

Inc., 1981:256) was performed on each grouping of variables
found in the factor analyvsis. The minimum reliability
accepted was .60 (Cronbach's alpha). If a group of
questions (factor) did not meet the minimum acceptable
reliability criteria, each item within the factor was

treated as a separate item (the group no longer existed).

Multiple Regression Analysis. Multiple regression
analysis was performed for two reasons. First, to

determine the contribution of each independent variable to

guality performance (dependent variable). Second. to build
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a predictive model for quality performance based upon the
contributions of each of the quality measures.

A readily available performance measure, each group’s
Oregon Productivity Matrix Score, was used as the dependent
variable. Because the criteria used for the Productivity
Matrix Score varies from division to division, available
scores were standardized as Z-scores within each division.
This made scores comparable from one division to another.

In performing the regression analysis, the
significance of the B (beta) coefficients were tested using
a two tailed F-test with a 90% confidence level (a=.10). A
hierarchical forward regression (SPSS Inc., 1981:120)
procedure was used to arrive at the predictive model
(independent variables did not enter the equation unless
their B's associated F statistic were significant at the

value of a=.10).

Discriminant Analysis. First, discriminant analyvsis
was performed to produce é model for determining which of
two categories a surveyed group would fall into - either
the top half or bottom half, using the standardized Oregon
Matrix Score as the dependent variable. Discriminant
analysis was then performed to produce a model for
determining which of two categories a group would fall
into -~ either the top 25% or the bottom 25%, again using

the standardized Oregon Matrix Score as the dependent

variable.
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All discriminant analysis was performed using the
direct variable entry procedure. This discriminant
procedure enters all predictor variables at the same time
(SPSS Inc., 1983: 627), as opposed to a forward or stepwise
procedure.

Oneway Analysis of Variance. Analyses of variance

were performed to determine if there were or were not
differences between the mean scores for each sample group.
This procedure was performed for each predictor. The
F—statistic was used to determine if at least one group
mean was different from any of the other group means, at a
95% confidence level (a=.05). If the F—statistic was
significant, then a multiple T-test was performed (Least
Squared Difference) to determine which groups were
different for that measurement. The purpose of this
procedure was to test ability of survey items to

discriminate between groups.

Summary

This chapter summarized the methods used to formulate
a survey questionnaire, obtain and statistically analyvze
data gathered tc answer the research questions stated in
Chapter I. The analysis of data and conclusions drawn from

that analysis will follow in Chapters IV and V.
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III. A REVIEW OF THE LITERATURE

Chapter Overview

The literature review served as the basis for the
development of the survey instrument. From the theories of
how to successfully implement quality improvement and from
the experiences of many companies involved in the
transformation process, possible factors contributing to
quality performance were accumulated. This chaptey. will
discuss the potential predictors (independent variables)
gleaned during this study. "The sources included are not
intended to represent an exhaustive review of the literature
written in each area--each of the factors would require a
literature review longer than this paper--but rather to
represent a cross section of the factors often cited in the
literature as having a pctential relationship to
performance.

The factors are organized., first, by the seven
examination criteria of the Malcolm Baldrige National
Quatity Award (MBNQA)--to facilitate application to the
National standard; and second, by the groupings identified
through the factor analysis process—-to improve the
correlation between this chapter and later chapters covering
the data analysis and results. Each of the factors has been
given a name to further aid discussion.

Following the discussion of the independent variables,

the Oregon Objectives Matrix, used in this research as a
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gauge of quality performance (dependent variable), will be

introduced.

The Independent Variables

Leadership. In ongoing research of companies

struggling to revitalize themselves, leadership is the
"single most important factor in successful! change” (Beer,
1988:35). Cound, chairman of the Board of Directors for the
American Society of Quality Control (ASQC) agrees. He
outlines three prerequisites to the kind of leadership the
quality transformation requires: a "brutally realistic
understanding of the inevitable consequences if the status
quo is tolerated, a compelling vision of the change that
must be brought about, and the personal courage to act"
(Cound, 1988:20). Beer describes changing corporate culture
as an important aspect of the action required to transform
an organization. He explains "elements of the new
culture-~employee participation, teamwork, commitment,
problem solving, tolerance for new ideas, sharing
information--amount to a paradigm shift in our concerticn of
organizing and managing people” (Beer, 1988:33). The
following factors were developed to measure elements of the
new leadership paradigm.

Corporate Culture. Harvey and Brown define
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